It has been well established that the basal ganglia are heavily interconnected with nearly all cortical regions as well as thalamic, limbic, and brainstem regions [1] . As might be inferred from this connectivity, the basal ganglia are implicated in aspects of nearly every action, and are also increasingly recognized to contribute to cognitive and affective states. Yet there are still many gaps in our knowledge of the particular cellular and anatomical substrates for these diverse functional domains and how they interact.
At more macroscopic levels, regional differences in inputs and outputs stream through the basal ganglia structures on a ventromedial/dorsolateral gradient [2], suggestive of parallel circuits. However, the interconnected nuclei of the basal ganglia face a massive compression in total cell numbers from the large striatal regions to the increasingly diminutive distal nuclei, presenting a challenge as to whether and how such parallel circuits are focused onto these nuclei.
In the rodent, a major output nucleus of the basal ganglia is known as the entopeduncular nucleus (EP) which roughly corresponds to the globus pallidus interna (GPi), in humans, a common target for deep brain stimulation to relieve symptoms of movement disorders like Parkinson's disease and dystonia [3] . Over the decades, considerable cellular heterogeneity has been described in this tiny but potent nucleus. Subsets of EP cells have been found to release different neurotransmitters, including a population that co-releases GABA and glutamate [4] , express distinct calcium-binding proteins like parvalbumin and calretinin [5] or neuropeptides like substance P-and somatostatin [6] , and show distinctive firing patterns [7] . For the most part though, because these various EP features have been described in isolation, how these different properties map onto each other was unknown leaving much about the overall organizing principles of the EP relatively opaque.
Recently, Wallace and colleagues cleverly and comprehensively layered multiple complementary approaches to accomplish a tour-de-force illumination of the organizing principles of this circuitry [8] . Wallace et al. first employed Drop-Seq technology [9] to obtain genome-wide RNA sequence from more than a thousand single neurons. These data identified two cell clusters that could be assigned to the EP. The two clusters also showed segregated expression of Sst and Pvalb, genes whose products were previously known to identify distinct EP subpopulations [5, 6] .
The team next employed fluorescent in situ hybridization (FISH) to validate some of the newly identified markers and understand how previously observed heterogeneity in neurotransmitter types mapped to these genetically defined cell populations. Neurotransmitter types largely co-segregated with cell subsets defined by Sst and Pvalb expression. Sst-expressing cells expressed biosynthetic genes for both glutamate and GABA and were most abundant in the anterior portion of the EP, while the majority of Pvalb-expressing cells expressed GABA markers and were concentrated in posterior EP. However, with FISH, a third minor population of neurons was now discernible in the border regions between these two populations. This third population of cells coexpressed Pvalb and glutamatergic markers, but not GABAergic markers.
To determine how these molecularly defined subgroups of cells corresponded to the varied anatomical projections of the EP, Wallace and colleagues made clever use of a number of intersectional viral tracing strategies to map the inputs and outputs of the molecularly defined EP neuron subsets. They found that Sstexpressing cells project exclusively to a limbic target, the lateral habenula (LHb) while the vast majority of Pvalb-expressing cells comprise the commonly described motor output that is GABAergic and projects predominantly to thalamus. Interestingly, the rare population of purely glutamatergic Pvalb+ EP neurons was found to project to LHb. These findings establish a critical segregation of limbic and motor streams to subsets of neurons with distinct molecular and neurotransmitter-type signatures. Wallace et al., directly test the functional consequences suggested by these molecular signatures. Their findings show activity of the expected different neurotransmitter types in their predicted targets (Figure 1 ).
Having revealed how the outputs layered onto the molecularly, regionally, and functionally defined subsets of EP neurons, Wallace et al. turned to how inputs from the two major sources, striatum and GPe, intersected with these subgroups. Again, a picture of relative isolation of the motor stream was supported, in that the Pvalb+ purely GABA subset received inputs from the striatal matrix, but not the limbicinnervated 'patch' (striosome) regions. Similarly, although GPe includes a mixture of cell types, those found to project to the GABAergic Pvalb EP neurons were the canonically described inhibitory Pvalbexpressing neurons in the motor circuitry.
